This paper studies the impact of oil prices fluctuations on key macroeconomics variables of Morocco. We will focus on the role of subsidy policy in the oil price-macro-economy relationship. The vector auto regression (VAR) model was used to analyze the data over the period 1993 to 2007. The results of the linear and non-linear models show that the oil prices shock can indirectly affect the economic activity. The oil price shock can hit economic activity through subsidy policy measured by cash payment for operating activities.
INTRODUCTION
Since World War II, the oil price shocks in 1973 were among the greatest shocks which have affected the world economy. Since this date, the oil price-macroeconomy relationship has become a fruitful field of research. The existence of a negative relationship between oil prices and macroeconomic activity has become widely accepted since Hamilton's results in 1983. These results have been confirmed by a number of other studies (Burbidge and Harrison (1984) , (Hamilton (1985 (Hamilton ( , 1996 , Gisser and Goodwin (1986) and Mork (1989) ).
Several transmission channels 1 by which oil price shock affects economic activity were identified. Some studies (Rasch and Tatom (1981) , Brumo and Sachs (1982) and Darby (1982) ) explained the negative impact of oil price on economic activity by the supply side. In this case, the oil price increase directly affects the production costs. Pierce and Enzler (1974) , Hamilton (1988 Hamilton ( , 2003 , Ferderer (1996) , Brown and Yucel (2002) and Cologni and Manera (2005) explained it by the demand side and the real balance. For Bohi (1989) and Bernanke and al (1997) it is the response of the monetary policy to the oil price shock that directly reduces the economic activity and not the rise in the oil price. For these authors, oil price shock counts only slightly for the economic activity recession 2 . Recently, Jbir and ZouariGhorbel (2009) showed that oil price can affect economic activity through subsidy policy. This paper is somewhat related to the study of Jbir and Zouari-Ghorbel (2009) .
Furthermore, the empirical research has tried to show the existence of an asymmetrical relationship. The rise of the oil price leads to a decline of GDP, but the fall does not stimulate the economic activity. Some studies have suggested nonlinear specifications (Mork (1989) , Lee et al. (1995) and Hamilton, 1996) .
The impact of oil price shocks on the economic activity was for a long time, a controversial subject. Recently, because of the rise of oil prices since 2003, several studies showed that for the importing industrialized countries this relationship is limited since the end of the eighties and the developing countries seem to be more affected. In order to protect their economies, the majority of developing countries apply a subsidy policy 3 . This policy makes the domestic oil price lower than the international oil price. But given the strong increase of oil prices, this policy can affect the economic development of these countries and lead to the slowdown of the economic activity (Jbir and Zouari-Ghorbel (2009) ).
The remaining part of this paper is organized as follows: section one summarizes the Moroccan oil situation, the second section presents the model and empirical results, and the last section presents the summary and the conclusion.
MOROCCO AND OIL
Morocco suffers from lack of oil resources. Its energy balance was always overdrawn. In order to ensure their development, Morocco needs to import oil from the exporting countries.
Oil production and consumption in Morocco
Since 1928, oil research in Morocco failed to discover important quantities. Until today the maximum produced quantity was about 126000 TOE (ton oil equivalent) in 1965, which remains insufficient compared to consumption in strong progression, which reached 1723000 TOE. This situation involved a deficit in the order of 93% (Debbarh, 2006) . Figure 1 illustrates the oil situation of Morocco. 1955 1965 1970 1975 1980 1985 1990 1995 2000 2003 Source of data: Debbarh, A.M. (2006) 
Oil import in Morocco
According In November 2005 the crude oil imports of Morocco amounted to 6.6 million tonnes, registering a growth rate of about 16.9% over the same period of the previous year, and 14.1% compared to the average (January-November) of the five previous years. This increase of oil imports is the result of high energy consumption in Morocco due to the increase of the Moroccan population. According to Debbarh (2006) energy consumption in Morocco has increased by 2.34% between 1980 and 2003 . Between 1993 and 2003 , the population increased from 25.6 to 29.5 million. The energy consumption is mainly used as a factor of production of goods and services (industry).
In spite of this situation, Morocco applies a subsidy policy. The aim of this policy is the disconnection between international oil price and domestic oil price. Due to the inability to index domestic prices on international oil prices, the subsidies have almost doubled between January and October 2006 compared to the same period of the previous year. The part of subsidy payment in 2006 was about 2.3% of GDP (11 billion dirham) (ADB / OECD, 2007).
MODEL AND EMPIRICAL RESULTS

The model
We measure the economic activity (Y) by Moroccan GDP, the role of the subsidy policy by Cash payments for operating activities (C), the inflation rate (p) by the variation of the consumer price index, the ability to compete with countries by the real effective exchange rate (REER) and oil price by the real oil price expressed in American dollars.
We use a Vector Auto regression (VAR) model to analyze the impact of oil prices fluctuations on Morocco. The VAR (P) model is expressed by: 
where 0 γ is the identity matrix, ε is the mean of the process. The MA representation is used to obtain the forecast error variance decomposition and the impulse-response function.
The empirical literature identified three transformations of oil price variables for asymmetrical response of the macroeconomics variables to an oil price shock: Mork (1989) , Lee, et al, (1995) and Hamilton (1996) . Mork (1989) distinguished between the rises and falls of oil price (asymmetric specification). According to him, the variable which defines the oil price change is showed through the following expression: Lee, et. Al., (1995) defended the idea that an oil price change is likely to have greater impact on real GNP in an environment where oil prices are stable, than in an environment where oil price movements are frequent and erratic. These authors used Generalised Autoregressive Conditional Heteroscedasticity (GARCH) model (Bollerslev, 1986) . Lee, et al, (1995) proposed the following GARCH (1, 1) representation of oil prices: 
Where : SOPI Scaled Oil Price Increases, and : SOPD Scaled Oil Price Decreases. Hamilton (1996) defined the "Net Oil Price Increase" (NOPI). The NOPI is the percentage of the rise in oil price if the price of the current quarter (at the date t) exceeds the four previous quarter maximum (twelve quarters) and zero if not. Thus, the NOPI is presented as follows:
Empirical Results
Unit Root Test
The results of unit root tests are displayed in 
Significance test
The significance test aims to determine whether the impact of oil price shock on economic activity is direct or indirect. The null hypothesis is that all oil price coefficients are jointly zero in the Y equation of the VAR model. We test these restrictions based on statistics of chi-square (Wald). The results of the significance test displayed in Table 2 show that there is not a direct impact. 
Granger causality tests
Granger causality tests can be examined using block exogeneity tests. This test is also used to check whether an endogenous variable can be treated as an exogenous variable. The results of Granger causality tests are presented in Tables 3.1 until 3.7. These tables indicate that there is causality from real oil price to cash payments (C) in the asymmetrical model (
) and from inflation (P) to cash payments (C) in all models. In addition, the real effective exchange rate causes the cash payments (C) and inflation rate (P). 
Impact of oil price in Morocco
Orthogonalised impulse response function
In this section, we study the impact of oil price on the macro-economic variables by analyzing the orthogonalised impulse response functions and variance decomposition. The identification is made by using the decomposition of Cholesky. This requires the choice of the order of the variables in the system. We classify the variables of the model as follows: real oil price (Δoil), Cash payments (C), inflation (P), real effective exchange rate (REER) and economic activity (Y).
The results of the orthogonalised impulse response functions are presented in Figure 3 below. These impulse response functions show that only the variable cash payments (C) in the linear models, NOPI4 and SOPI, are significant. The horizon for which the response is stabilized and turned over is limited in the short run (one or two quarters). Thus, oil price shocks can cause a turndown of the economic activity only indirectly. The impact of oil prices positively affects the short term expenditure of the operations of activities for Morocco. These results indicate that the oil prices can affect the economic growth via the policy of subsidy. Table 4 summarizes the results of variance decomposition for all models in twelve quarters.
Variance decomposition
• For the economic activity, the oil price contributed to its variation only slightly. The SOPI model appears to be the most significant model. Indeed, oil price shock explains approximately 7% of the variation of the Moroccan GDP after twelve quarters. The share of contribution of the oil prices in the other models does not exceed the 4.27%. The contribution of the subsidy policy measured by the expenditure of the operations activities (Cash payments) is also limited for all models. It is also of a maximum of about 1% for model SOPI. In the same way, the contribution of the other variables (real exchange rate and inflation) is weak. Briefly, these moderate results (compared to the results of the impulse response functions) can be explained by the fact that Morocco had been a poor country in oil. For two year it starts to produce significant quantities which can reduce the impact of current rises of oil price. ) model where it contributed by 10.65%. Finally, the real exchange rate contributes to the variation of the expenditure of the payments by approximately 6.5%.
• For inflation, it is the real exchange rate among the other variables which appears to be the principal cause of its variation. It contributed to the rise in inflation of about 7.5% for all the models. The price of oil and the other variables do not appear inflationary.
• For the real exchange rate, it is the inflation rate which was the principal source of its variation. Indeed, the inflation rate contributed to between 35.1% and 37.96% of real exchange rate variation. But figure 4 indicates that the real exchange rate plays a significant role as a policy to stabilize and attenuate the harmful effects of oil price. 
CONCLUSION
In this paper we have investigated the role of subsidy policy in oil price shock for Morocco. The results confirm the findings of Jbir and Zouari-Ghorbel (2009) and can be summarized as follows:
• There is not a direct impact of oil price shock on economic activity.
• The oil price shock can affect economic activity through subsidy policy measured by cash payments. Indeed, the results of impulse response functions show that only the cash payments variable is significant.
• The subsidy policy can be considered as another channel of transmission of the impact of oil price shock.
• Finally, the linear and non linear models, especially NOPI and SOPI, have the same results so there is no asymmetric relationship between oil prices and economic activity. Oil prices: the world real oil price expressed in US$ is calculated as the average of three references crude (WTI, Brent and Dubai) available in IFS (line0017A˜A DZF).
Inflation rate: proxied by the consumer price index. Real effective exchange rate (REER) to measure the ability to compete is calculated from the rate of nominal effective exchange rate deflated by the consumer price index (IPC) of Morocco Economic activity is measured by Moroccan GDP. Subsidy Policy is represented by cash payments for operating activity.
